JUL. 29. 2004 3:48PM GLAXO WELLCOME . NO. 4476 P. 4 

i 

U.S.Serial No. 10/203,726 
Filed: August 13, 2002 
Page 2 of 8 

Amendments to the Claims : 

Claims 1-9 (Canceled) 

Claim 1 0. (Currently Amended) A method for identifying and 
quantifying impurities in a cryogenic liquid, comprising the : steps of: 

measuring the absorption spectrum of the cryogenic liquid by passing 
light in the near infrared region through the cryogenic liquid, said cryogenic 
liquid absorption spectrum corresponding to a first reference energy; 

measuring the absorption spectrum of at least one impurity alone by 
passing light in the near infrared region through said impurity; 

, passing a cryogenic liquid sample into a flow cell, wherein the 

s 

maximum pressure drop of said cryogenic liquid sample across said flow cell 
is in the range of 0.75 to 1.5 lb/in. 2 ; 

measuring the absorption spectra of said cryogenicjliquid sample by 
passing light in the near infrared region through said cryogenic liquid sample 
while said cryogenic liquid sample is within said cell; 

comparing said cryogenic liquid sample absorption spectra to said 
cryogenic liquid and impurity spectra; 

confirming the presence of said cryogenic liquid sample absorption 
spectrum associated with said impurity, said sample absorption spectrum 
associated with said impurity corresponding to a second reference energy; 
and 

! 

determining the concentration (C) of said impurity in! said cryogenic 
liquid sample by the following relationship, 
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kC = log second reference absorption energy 
first reference absorption enjergy 

where k is a fixed proportionality constant 

i 

Claim 1 1 . (Original) The method of Claim 1 0, wherein said flow cell 
provides substantially continuous flow of said cryogenic liquid sample through 
said flow celL 



Claim 12. (Original) The method of Claim 10, wherein said maximum 
pressure drop across said flow cell is approximately 1.0 lb./inA 

r 

Claim 13. (Original) The method of Claim 10, wherein said light to be 
passed through said cryogenic liquid, impurity and cryogenic liquid sample is 
scanned in the range of 900 to 2200 nanometers. 

Claim 14. (Original) The method of Claim 10, wherein said cryogenic 
liquid comprises a liquid fluorinated hydrocarbon selected from the group 
consisting of a hydrofluorocarbon, chlorofluorocarbon, hydrofluoroalkane and 
derivatives thereof. 



Claim 15. (Original) The method of Claim 10 T wherein said impurity 
comprises a material having at least a CO r NH, OH, CH and SH bond. 
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Claim 16. (Previously Presented) The method of Claim 10, wherein 
said impurity comprises a material having a vibration energy in the range of 
approximately 1 000 nm to 250 nm. 



Claim 17. (Original) The method of Claim 10, wherein said impurity 
comprises a volatile organic. 



Claim 18. (Currently Amended) A method for identifying and 
Quantifying impurities in a cryogenic liquid at multiple locations within a 
production environment, comprising: 

measuring the absorption spectrum of the cryogenic liquid by passing 
light in the near infrared region through said cryogenic liquid, said cryogenic 
liquid absorption spectrum corresponding to a first reference energy; 

measuring the absorption spectrum of at least one impurity alone by 
passing light in the near infrared region through said impurity; 

passing a cryogenic liquid sample into each of a plurality of flow cells, 
wherein the maximum pressure drop of said samples across said flow cells is 
in the range 0.5 to 5.0 Ib./in each of said flow celis corresponding to a 
location within the production environment; 

selectively measuring the absorption spectra of said cryogenic liquid 
samples by passing light in the near infrared region through said cryogenic 
liquid samples while said samples are contained within flow cells; 

comparing said cryogenic liquid sample absorption spectra to said 
cryogenic liquid and impurity spectra; ! 
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confirming the presence of said sample absorption spectrum 
associated with said impurity, said sample absorption spectrum associated 
with said impurity corresponding to a second reference energy; and 

determining the concentration (C) of said impurity in said cryogenic 
liquid sample at each of said cell locations by the following relationship, 

kC = log second reference absorption tenerov 

first reference absorption energy 

i 

where k is a fixed proportionality constant. 



Claim 19. (Original) The method of Claim 18, wherein maximum 
pressure drop across said flow cells is in the range of 0.75 to 1 .5 Ib./in 2 , 



Claim 20. (Original) The method of Claim 18, wherein said maximum 
pressure drop across said flow cells is approximately 1 .0 tb./in. 2 . 



Claim 21. (Original) The method of Claim 18. wherein said light to be 
passed through said cryogenic liquid, impurity and cryogenic liquid samples is 
scanned in the range of 900 to 2200 nanometers. 



■ Claim 22. (Original) The method of Claim 18 t wherein said cryogenic 
liquid comprises a liquid fluorinated hydrocarbon selected from the group 
consisting of a hydrofluorocarbon, chlorofluorocarbon, hydrofluoroalkane and 
derivatives thereof. 
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Claim 23. (Original) The method of Claim 18, wherein said impurity 
comprises a material having at least a CO, NH r OH, CH arid SH bond. 



Claim 24. (Previously Presented) The method of Claim 18, wherein 
said impurity comprises a material having a vibration energy in the range of 
approximately 1000 nm to 250 nm. ! 

Claim 25, (Original) The method of Claim 18, wherein said impurity 
comprises a volatile organic. 

Claims 26-29 (Canceled). 



Claim 30. (Previously Presented) A method for identifying impurities in 
a cryogenic liquid, comprising the steps of: 

measuring the absorption spectrum of the cryogenic liquid; 

measuring the absorption spectrum of at least one impurity alone, 
wherein said at least one impurity comprises a material having a vibration 
energy in the range of approximately 1000 nm to 250 nm; 

passing a cryogenic liquid sample into a flow cell; ; 

measuring the absorption spectra of said cryogenic liquid sample while 
said cryogenic liquid sample is within said cell; 
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comparing said cryogenic liquid sample absorption Spectra to said 
cryogenic liquid and impurity spectra; and 

confirming the presence of said sample absorption spectrum 
associated with said impurity; 

wherein said steps of said method are carried out such that an on-line 
analysis of at least one impurity is achieved. 
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